Searching PAJ 



^ 



PATENT ABSTRACTS OF JAPAN 

(11 publication number : 2001-358016 
(43)Date of publication of application : 26.12.2001 



(21 Application number : 2001-135437 
(22)Date of filing : 28.12.1991 



(71 Applicant : TAIYO YUDEN CO LTD 
(72)Inventor : ONO SHUNICHI 



(54) LAMINATED CHIP INDUCTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-performance laminated 
chip inductor at a low cost, where DC resistance is small less 
effected by a magnetic field generated by a through hole, with no 
need for increased number of turns. 

SOLUTION: At forming a coil pattern 3 by printing a conductor paste 
on a ferrite sheet 1, two sheets with the same coil patterns are 
stacked to branch a part of a coil conductor, and connection with a 
through-hole conductor is repeated at four corners where the 
patterns are orthogonal to each other on the ferrite sheet piece 1 , 
constituting a single coil. 




LEGAL STATUS 

[Date of request for examination] 02.05.2001 

[Date of sending the examiner's decision of rejection] 04.11.2003 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 2003-23480 
rejection] 

[Date of requesting appeal against examiner's decision 04.12.2003 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.jpo.gojp/^ttri8tiuft:^all0r^ 6P1 .htm 2004-02-1 2 



(i9)B#gi#i§tjT(jp) ^^Hfl^rFiikSi (A) (iDrnvftam^mmn 

mm 2 001-358016 

(P 2001-358016 A) 

(43)&BHB ¥fi)U3^12^26B (2001 . 12. 26) 

(51) Int. C 1." FI t-73-K(##) 

HO IF 17/00 HO IF 17/00 D 5E070 



# W*Jg«&5 OL (^51) 





#^2001-135437 (P2001-1 35437) 


(71)£tiHA 000204284 




(62) ^mo^ 


4tH¥l0-266960©#fiJ 






(22)WS§B 


¥^3^12^280 (1991. 12. 28) 


*^#*KJi»6Ta 16#20^ 








(72) %wm ±m 








SOKf|5#3tCKi:i?6T B 1 6#20# 
















(74)ft3A 100075214 
















F^-A(#^) 5E070 AA01 AB01 CB06 CB13 


CB17 



(54) mw<n%m mm?-v7^yw*> 



(57) mm 

[Mik^m 7i7^h->-h>ti±i;«^-xh 
-r >vm a ^ - > htz h * 2 #c-^s*a^:b-e- 

h)f 1 ±(C*5^TA°i5'->|S|±^fflS!ca:3<T-5{i 
IT & £ E3PPI © E ts m K *3 ^ T X ;U#ft:-C« Wl 

-T £ E £ £ *i D jg L T - m <D n -T ; 1/ * « L T & C t 




S 7 



Copied from 10 72 1543 on 07/0S/2006 



V 1 

-ttA/RfcHiau to*ft«it«tiiiia:*«««)ifls(o«iBt 
nt ■=> (cfflig-r* 2 sn-r 

[f»*3S2] «ISftft7i7-f h->— ha^fc-SSt 

® jsje s ntc^n^enm ©nwsg^ izmm^nx & s mm 

x^-*-;nc«koT»asnTs^ttK«iBi-ra2 
fl(rEtttft©^;u— jj!-ji/*iK7x5-f h->-h¥ffi©ra 

[0 0 0 1] 
[0 0 0 2] 

[fi£5f?©&fl5] ffi*A>6»Ify 7"-f i'JJSBS 



(2) 112 0 0 1 -3 5 8 0 1 6 

2 

[0003] u&mm^v?^ >y??<Dmm?3mtL 

[0 0 0 4] 

k 43 n t t> /jNjgft^sa $ t * ci fc^c # &-r > y 
10 7^>xsni$n4ut^K **fc-f>^**> 

[0 0 0 5] ■Tttfc-fe'f >^^iLTfifflt5i^. 

#«:rtap##©s#tte-e& d at sfi < -?2>%,\zu?jmm 

tfil^iC&S. L L e> I*lg|5i»#©£fite!5r3 
©-T >y * y >X Ac* CjJJB^cSS -5 ©T, 

< -r a i«#*«aa-fe 5 5 y 2 x ©atfl£»£a«<i>& < u 

SfcttaiJM±OHJS^£E#l^©S*fB^ifO|BIS«t* 

^fco &±izm^tz£o\zfoffl>mfo<D\&mm.tfim$:&< 

[0 0 0 6] C<l*»*r«fc«>KSI/>lcaite-3fc— » 
30 (/>-5#fgfc^£ftTl/>fc. LA»L«c*<e)jIt©«'&ttW— 

[0007] bfc**oT*3E8iosmtt#€r*s«jn-r 
*ct&< w.mis.trimz& < v x^&mvmm^y 7* 

[0 0 0 8] 

i&s-ra Ac* fcstji? y y-f >y z $ nftrnz at -3 t 

©SB*®/*?-* C £fc.koTit8[E«Site£ffi< tH*a 

aba, StcncftAT, 3fcJB«2iJJ:tfBI2K:jSSn 

x7<h^U->-/-h4mi:RA;-c, a^a^t>i±T7. 
50 ;u-*5-;u#flKT»|«-r*ct*|»oiB-riitfe-c* 



Copied from 10 721543 on 07/05/2006 



3 

a. w^**.* t ¥-© a omfcx& o«t**6W»W 

-r&fc-s 4 ffio*^^ - >a 3 ^©tuu- #=-;i/#s 
tfcfc*. co^;p-jjN-;p»a, *£*©— S©=K ;mc 

JU*, SSlfi0lll*3«ktfBl, *6tcttl5j!(S«2*sJ;CXH 

[0 0 0 9] T&to5#58ipJtt. MJifc. ®B^nfe7 

mm h tfttiftiittoffiiis fc * nfc-€-ti-?n»jona 
•e-n-^n^ftK^fr t t * & b MSB«fs*«ffis 

;i/-*-;n:±9T»«!snT6fA/ttc«iat4 2l 
7^1,99 9 -,m2\z, mmznrcyx.74 hv—h^ 

3>bT?>-H:A,:|*iCjiaiH]b. 

fotmm&mfotL LmmmmK\zt&m.2tiT 2 s 

ittt5 7i7l'Hy-H^, x;i/-*-;i/ft#L# 
*/^->£f L&V«7i7-f h/-h^^LT« 
»ft«*Sfc<E>n. »7i7^fy-h^LTM 

iar*2«3<;nw*t»j«ati-ct»*ia:*»«a:r 

H©¥ffiJEM*!W6JE*T*D. tfrffi##/ti'->a«3/4 

-f h >- b¥IfflEfflil:»^nT*5. SfS 1 Sttt 
2fEiK©WS5 1 -y 74>9'9 9 :JB4I=. fl&Etttt©;* 

ifc3^©x;p-*-;>*w*-7j 



(3) mm 2001-358016 

4 

{4 2tatt©wg^-y ^ y#zz ; teste, utrtetti*© 

74Z,9'99. fc£#*-*;i£K:»-5. 
[0 0 10] SM*/X^— >OM*»*«fflSfcSE«(lE 

i tt. PJTf 3 - > h- fcjSrt>*afe n -f ;U##© 

i$t7. on-r 

10 ^bfcyj->->- h^2ftt e ^a:fe^t)-&-5c:i:. * 
[0 0 1 1] 

J: 0 — JifiUiStt* d t*»T?*a. 

[0012] ±asoj:5K*»wc*^Tjaa«sT^ 

[0 0 13] *fc2fflOn'f;PSW!|s*ai:bTt>t3-f > 

£ b •& a*#fs w © »£«¥—© 3 -r % a &«& ra— tf 

30 2/^3-r;K0M»fflW*ycJ:<«ift***ftfc**. 
[0 0 14] 

&&mL-D-3&LTizm.wTZo tz.&m.w-t. Bim> 

Tte^y 1 i»©/^->^lTH5. 

(1) Fe 2 0 3 4 ZnO 24tJU, 

NiO 18tM, CuO 1 O^JVXtDitmxmm 
Lfc7i7^ N«tt#fflJK*m*#-Jl'5;PKT 1 5B# 

40 (2) #&ftfcfi£tt£ft«t)H*tt, 7 0 0~8 0 0t 

(3) ±eiE*#e#-jU3;ncTi 5»nsic»» 

(4) 8&ftfc*mtfr*C#bT/'H'>y- 1 0~ 1 5 
ttX. HH>2 01i%. I^/-*2 0liX* 

(5) #6nfcX5'J— * Y95-1V- 

T. S»25~40 MmO*RS:7x?-r h5"J->v 
50 -htta. 



Copied from 10 721543 on 07705/2006 



(4) 

5 

(6) -^^-cjiatt^aroffiwfciawbfc^x?^ h 

A* S ft 4 ^ U - > 5/- h M- 1 ©JSHtffi < 

x;k- ;i^2 £ts:tf£&, Ag^-x h£x? u-> 

BJWft»cJ;-3T5/-hM-lO«IWi|i3iffi<Kft*L.. 

£<3, ^©tt»*iK£0«»SBJCa^-Ct>«fc^Ci 10 
te^Ji&T&a,, *&. fci*ffllillttfL<tt)S 

s©fn#-sg-can«. &«!&©->- MiWioi^ 

TfeJ;<, t>-6*^i;t?t)«k<, 3 S fc: 3 

(7) ±i!iOj;-5tcLTt#5.nfc#^/^->coTOM 

»5T6W1 4#C©v-hJf l^ii stiTfeDx^- 
^-^^ftLfc^iHi/^-v^i^aKitS: 20 

fcjlt©itSf±fi»i:BI«»*«j*ttSn*«t5t35afc» 

*»tt«3'>-h ! eWJMaF*i'-hO-hTfC««aO. 5 t 
/cm 2 Off*-7£E*L»l'f >^ ^*T©il£r#£ 
ft a. 

(8) « »i UT«* Oli< >^ir ^ 

^^<hLi«:^*5 o orcTiwmjttA-f >^-«aa* 

ffofc». 8 5 0~9 0 0tTlWMtS. 

(9) M^CAg^-xhSiiSKiOMHn 30 

5 OttTl 5#|«i£*£«6 OOtCTl 

[0 0 15] 

2] 82 «*fg n tc j; a jot ©n jgffiMH \z * it a 

tt^y^*^ lfi7t©/\°*->£^LT*5D. Sfc02 

(1) ~ (5) : SfeJiM 1 £Hi;B<nr*R&7x5-f 
h->-h*f^jfdEf S. 40 



#HS2 001-358016 
6 

(6) ^v>Taaa*«sc!))e»i:fliKL&7i7'f h 
-;p2*»ttfc*. ^-©MffiCAg^-x ht^fu- 

>W«lftC«tr3TS/-hM-l O«*EI0ifi<fcl6*LT 
T*<o 

(7) &fc»5ft&^*->Hl*l**©->-h*JfrJgtSc 

> 3 *t 5 * ->Tfeo T-&th 7 &© hfr 1 ifimmtS 

JB«;*nTV>fc^->- h©x;i^— *;-;PTaba^4*K a 

b£HlJBiJ$r#-->— h©±Ttca*aT0. 5t/cm 2 

(8) . o) : sttfl i tracsfflTwa^^y-r > 

[0 0 16] 

> y * ^ ©#€& a c t & < rtffi^fr n -r ;u© 

-f >^^^*SttcJt«T^a- teas, 
[|giai©«j"Wj:gB9i] 

[0 1] *58WO-^MS«tci3JtS|«BJB#*^-r»«P 
[0 2] *fgfflo)JijoSiag|8«K:*tta8fBJB**^r 
[f$^©§*iM] 

1 ■ • • 7i7< h^U->v- hfr 

2 • • • x;u-*-;u 

3 • • • 3-r )imA?-> 

4 • • • x;t<- 



Copied from 10 721.543 on 07/0S/2006 




Copied from 10 721543 on 07/05/2006 



Searching PAJ 



Pagel of 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001-35801 6 

(43)Date of publication of application : 26.12.2001 



(51)Int.CI. 


H01F 17/00 


(21) Application number : 2001-135437 

(22) Date of filing: 28.12.1991 


(71 Applicant : TAIYO YUDEN CO LTD 
(72)Inventor : ONO SHUNICHI 


(54) LAMINATED CHIP INDUCTOR 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-performance laminated chip 
inductor at a low cost, where DC resistance is small less effected by a 
magnetic field generated by a through hole, with no need for increased 
number of turns. 

SOLUTION: At forming a coil pattern 3 by printing a conductor paste on a 
ferrite sheet 1 , two sheets with the same coil patterns are stacked to 
branch a part of a coil conductor, and connection with a through-hole 
conductor is repeated at four corners where the patterns are orthogonal to 
each other on the ferrite sheet piece 1 , constituting a single coil. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A conductor goes around spirally through a through hole, a coil installed inside a layered product which 
consists of a ferrite sheet by which the laminating was carried out ~ In a laminating chip inductor which it comes to 
connect with a respectively different external terminal with which the start edge and termination were formed in the side 
of this layered product Two or more more sets of groups of a ferrite sheet of two sheets which has a conductor pattern of 
the shape of isomorphism which a conductor is mutually connected in nothing both ends, and forms a double conductor 
pattern, and was accumulated are accumulated, respectively ~ a main path - a conductor and alternative pathway ~ a 
double coil which a pillar-like through hole connects in a location which intersects perpendicularly mutually, and these 
conductor patterns of this adjoining group go around spirally ~ a laminating chip inductor characterized by forming a 
conductor. 

[Claim 2] A conductor goes around spirally through a through hole, a coil installed inside a layered product which 
consists of a ferrite sheet by which the laminating was carried out ~ In a laminating chip inductor which it comes to 
connect with a respectively different external terminal with which the start edge and termination were formed in the side 
of this layered product respectively ~ a main path - a conductor and alternative pathway - a ferrite sheet which has a 
conductor pattern of the shape of isomorphism which a conductor is mutually connected in nothing both ends, and forms 
a double conductor pattern to front reverse side both sides While having a through hole and not having a conductor 
pattern, two or more sheets are accumulated through a ** ferrite sheet, a double coil which a pillar-like through hole 
connects in a location which intersects perpendicularly mutually, and these conductor patterns that counter through a ** 
ferrite sheet between these go around spirally ~ a laminating chip inductor characterized by forming a conductor. 
[Claim 3] A laminating chip inductor according to claim 1 or 2 which the shape of a plan type of said ferrite sheet is a 
rectangle, and said conductor pattern is 3/4 or less ******, and comes to puncture a through hole of the shape of said 
pillar the four-corners section of this ferrite sheet flat surface. 

[Claim 4] A through hole of the shape of said pillar is a laminating chip inductor according to claim 1 or 2 characterized 
by lapping and forming at least three through holes in the thickness direction. 

[Claim 5] a through hole of the shape of said pillar - said coil ~ a laminating chip inductor according to claim 1 or 2 
characterized by having a direct-current-resistance value lower than a conductor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the inductor of a laminating chip form. 
[0002] 

[Description of the Prior Art] One inner conductor goes in the green sheet of a ceramic with which it was superimposed 
on the laminating chip inductor using laminating technology around spirally from the former. That is, a laminating chip 
inductor is an inductor of the chip configuration which the respectively different external electrode terminal was 
connected to the start edge and termination of an inner conductor, and was united with them while it intervenes the 
through hole established in sheets, such as **, and connects the conductor between sheets. 
[0003] In addition, as the manufacture method of a laminating chip inductor, the method of printing by turns the 
ceramics which becomes an inner conductor and the base of an inductor, and carrying out a laminating with thick-film- 
screen-printing technology, is also adopted instead of carrying out the laminating of the sheet. 
[0004] 

[Problem(s) to be Solved by the Invention] While a miniaturization is demanded also in a laminating chip inductor, a 
still bigger inductance is demanded in many cases. In order to obtain a big inductance, when the number of turns was 
made [ many ], there was a trouble that Q of a large next door quality factor fell [ a direct-current-resistance value ]. 
[0005] That is, when using it as an inductor, the lower one of the direct-current-resistance value is desirable. Most 
direct-current-resistance values are resistance of an inner conductor, and in order to make ** low, it will shorten the 
overall length of an inner conductor, and should just enlarge the cross section to current. However, since the overall 
length of an inner conductor has length required in order to obtain a desired inductance, in order to make a direct- 
current-resistance value low at the same time it obtains a big inductance, the method of enlarging the cross section of a 
conductor, i.e., the product of the width of face of a conductor and thickness, will be taken. Since the base portion of the 
ceramics along which magnetic flux passes will decrease if width of face of a conductor is enlarged, an inductance value 
decreases. Moreover, there were problems, such as difficulty on printing and distortion generating at the time of sticking 
by pressure, in thickening a conductor. It was difficult to make low the direct-current-resistance value of an inner 
conductor, as stated above. 

[0006] In order to solve this, the design of having arranged the inner conductor of a mutually different couple in 

independent in the same chip, and connecting the portions of the beginnings, such as **, and the last portions, 

respectively was also shown, however, the base same in this case - two coils ~ in order to install a conductor inside, 

layout and a process became complicated, lifting of cost was imitated, and there was a defect of **. 

[0007] Therefore, the object of this invention is to make a direct-current-resistance value low and offer the laminating 

chip inductor of high performance cheaply, without increasing a number of turns. 

[0008] 

[Means for Solving the Problem] in order that this invention person may attain the above-mentioned object — creation of 
a laminating chip inductor ~ hitting ~ a coil ~ research was advanced about a point which makes a direct-current- 
resistance value of a conductor low. consequently, a coil ~ it found out that a direct-current-resistance value could be 
made low by branching in some conductors and forming two or more paths, specifically, it piles up at a time each 
other's two ferrite green sheets in which the same conductor pattern was formed — making — a through hole ~ it is 
repeating connecting with a conductor, moreover, as it replaces with this and is shown in an example 2 and drawing 2 , a 
ferrite green sheet which does not have a conductor pattern for a ferrite green sheet in which the same conductor pattern 
was formed to front reverse side both sides is inserted in between, and is piled up mutually ~ making ~ a through hole - 
- connecting with a conductor is also repeatable. if it puts in another way ~ a single coil ~ though it was a conductor, it 
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found out that a direct-current-resistance value could be made low and an above-mentioned technical problem could be 
solved by forming two or more paths which branched selectively. Three through holes will lap and 2 sets, i.e., the 4th 
page, of continuous conductor patterns which were piled up here in the above-mentioned case will be connected in one 
through hole which became pillar-shaped. Since thickness lay length increases about 3 times as compared with a 
through hole in a coil of one conventional layer, this through hole serves as magnitude which cannot disregard a 
magnetic field of a coil and a vertical magnetic field which are generated by this through hole, and will do effect of 
degradation of a laminating chip inductor etc. in ** and a ferrite sheet, as further shown in an example 2 and drawing 2 , 
conductor patterns drill a through hole in the four-corners section of an example 1 and drawing 1 , and a location, i.e., a 
ferrite sheet, that intersects perpendicularly mutually ~ a coil ~ effect of the above by magnetic field which a through 
hole forms perpendicularly to the direction of a magnetic field which a conductor forms will become small. 
[0009] A conductor goes around spirally through a through hole, namely, a coil installed inside a layered product which 
this invention becomes from a ferrite sheet by which the laminating was carried out to the 1st ~ In a laminating chip 
inductor which it comes to connect with a respectively different external terminal with which the start edge and 
termination were formed in the side of this layered product Two or more more sets of groups of a ferrite sheet of two 
sheets which has a conductor pattern of the shape of isomorphism which a conductor is mutually connected in nothing 
both ends, and forms a double conductor pattern, and was accumulated are accumulated, respectively - a main path ~ a 
conductor and alternative pathway— a double coil which a pillar-like through hole connects in a location which 
intersects perpendicularly mutually, and these conductor patterns of this adjoining group go around spirally ~ 
laminating chip inductor; characterized by forming a conductor — to the 2nd A conductor goes around spirally through a 
through hole, a coil installed inside a layered product which consists of a ferrite sheet by which the laminating was 
carried out ~ In a laminating chip inductor which it comes to connect with a respectively different external terminal 
with which the start edge and termination were formed in the side of this layered product respectively ~ a main path ~ a 
conductor and alternative pathway ~ a ferrite sheet which has a conductor pattern of the shape of isomorphism which a 
conductor is mutually connected in nothing both ends, and forms a double conductor pattern to front reverse side both 
sides While having a through hole and not having a conductor pattern, two or more sheets are accumulated through a ** 
ferrite sheet, a double coil which a pillar-like through hole connects in a location which intersects perpendicularly 
mutually, and these conductor patterns that counter through a ** ferrite sheet between these go around spirally ~ 
laminating chip inductor; characterized by forming a conductor ~ to the 3rd The shape of a plan type of said ferrite 
sheet is a rectangle, and said conductor pattern is 3/4 or less ******. To the 4th, The 1st which comes to puncture a 
through hole of the shape of said pillar the four-corners section of this ferrite sheet flat surface, or a laminating chip 
inductor given in two; a through hole of the shape of said pillar To the 5th, The 1st characterized by lapping and 
forming at least three through holes in the thickness direction, or a laminating chip inductor given in two; a through hole 
of the shape of said pillar said coil ~ it is in offering a laminating chip inductor the 1st characterized by having a direct- 
current-resistance value lower than a conductor, or given in two. 

[0010] in addition, both ends of a conductor pattern are connected mutually, i.e., a coil, - a coil drawn on a green sheet 
with which branching a portion of a conductor adjoins — a pattern of a conductor is made the same and it says 
intervening and connecting a through hole. In other words, it means on parenchyma piling up at a time two green sheets 
in which the same coil conductor pattern was formed, or forming the same coil conductor pattern as front reverse side 
both sides of a green sheet of one sheet. 
[0011] 

[Embodiment of the Invention] the coil formed on the green sheet — a conductor is formed thinly and thinly - having - 
a conductor ~ although the direct-current-resistance value of the very thing is high, a direct-current-resistance value will 
be lowered by being formed in a duplex, the coil with which the conductor which penetrates a through hole was formed 
on said green sheet ~ compared with the conductor, it is formed in the shape of a pillar. Therefore, the direct-current- 
resistance value turns into resistance far lower than the conductor formed on the green sheet, thereby ~ the coil of a 
duplex - the effect of resistance reduction of a conductor can be raised further. 

[0012] forming two or more branching, even if the same coil conductor width as the former and thickness may lower 
resistance in this invention as mentioned above ~ a coil ~ it is because the cross section of a conductor becomes large as 
a result. 

[0013] moreover, two coils ~ the inductor which has a conductor independently ~ setting — 1 of bisection of a coil pitch 
~ since it is a single coil when it is this invention, although it will be necessary to shift ~ the same pitch coil - two or 
more manufactures become easy well by printing. 
[0014] 

[Example 1] Drawing 1 is the decomposition perspective diagram showing the built-up sequence of the laminating chip 
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inductor in one example of this invention. It explains below, referring to this. In addition, in drawing 1 , the pattern for 
one chip type element is shown on explanation. 

(1) Fe 203 48-mol %, ZnO 24-mol %, NiO 18-mol %, CuO A ball mill performs wet blending for the raw material for 
the ferrite magnetic substance measured by the ten-mol % of ratio for 1 5 hours. 

(2) Carry out temporary quenching of the obtained mixture at 700-800 degrees C after drying grinding for 1 hour. 

(3) A ball mill dries and grinds the above-mentioned temporary-quenching object after 15-hour wet grinding. 

(4) Add 10-15 % of the weight of binders, 20 % of the weight of toluene, 20 % of the weight of ethanol, and 40 % of 
the weight of butanols to the obtained material powder, and mix with a ball mill for 15 hours. 

(5) Let the obtained slurry be the long picture ferrite green sheet of 25-40 micrometers of thickness using a doctor blade 
method. 

(6) Subsequently, apply Ag paste near the circumference of a periphery of the sheet piece 1 with screen printing, and 
form the pattern 3 which becomes the about C forms for inner conductor coils, U form, and G form, after establishing a 
through hole 2 in the required location near [ which consists of a ferrite cut to the rectangle of suitable magnitude ] the 
periphery of the green sheet piece 1 . In addition, the sheet which distributed and formed the through hole 2 for 
connecting with the inner conductor of a main path at this time, and printed the alternative pathway inner conductor of 
the same pattern as the main path is also produced. In addition, the above-mentioned main-sub path is the name attached 
for explanation, and, of course, you may mainly choose any path as ** for any path. Moreover, even if each cross 
section of the is equal, it may differ, the sheet thickness of each path may differ and natural, if the sum of the thickness 
of the sheet which furthermore printed both paths is fixed - being the same ~ of course, three more or more paths may 
be established 

(7) Carry out the laminating of the sheet [ finishing / printing of the conductor pattern obtained as mentioned above ] to 
predetermined number of sheets like drawing 1 . In addition, in the example shown in drawing 1 , the patterns 3 of only 
a coil are five turns and the inlet connection which the laminating of the sheet piece 1 of a total of 14 sheets is carried 
out, and intervened the through hole 2 is four places of the four corners of the location where patterns intersect 
perpendicularly mutually, i.e., a sheet piece. Moreover, it is put by turns so that a main path and alternative pathway 
may be connected at this time. A printed sheet piles up the sheet of two or more sheets with which the pattern 
furthermore is not printed up and down, and they are 0.5 t/cm2. It is stuck by pressure by the pressure and the aggregate 
of a laminating inductor element is obtained. 

(8) Cut out the obtained aggregate, consider as each laminating inductor element, and calcinate ** etc. at 850-900 
degrees C for 1 hour after performing debinder processing at 500 degrees C for 1 hour. 

(9) Ag paste is applied to a baking object by dip coating, consider as an external electrode, and 600 degrees C performs 
baking for 10 minutes after desiccation for 15 minutes at 150 degrees C, and obtain a laminating chip inductor. 
[0015] 

[Example 2] Drawing 2 is the decomposition perspective diagram showing the built-up sequence in another embodiment 
by this invention. In addition, the pattern of drawing 2 shows the pattern for one chip type element, and printing on the 
back is shown in drawin g 2 by the dotted line shifted a little for explanation. It explains referring to this drawing below. 
(1) -(5): ~ a long picture ferrite sheet is created in the same way as an example 1. 

(6) Subsequently, form the pattern 3 which applies Ag paste to the both sides near the circumference of a periphery of 
the sheet piece 1 with screen printing, and becomes the about C forms for inner conductor coils, U form, and G form 
after establishing a through hole 2 in the required location near [ which consists of a ferrite cut to the rectangle of 
suitable magnitude ] the periphery of the sheet piece 1. In addition, the sheet which opened in the position the aperture 4 
which is a through hole in this case and which is not printed is also created. 

(7) Carry out the laminating of the sheet [ finishing / pattern printing ] obtained next to predetermined number of sheets. 
In the example shown in drawing 2 , the patterns 3 of only a coil are five turns and the inlet connection which the 
laminating of the sheet piece 1 of a total of seven sheets is carried out, and intervened the through hole 2 is four places 
of the four corners of the location where patterns intersect perpendicularly mutually, i.e., a sheet piece. In addition, in 
order to put in between and to put by turns so that the aperture 4 which is the through hole of the sheet which is not 
printed by the location where an up-and-down inner conductor is connected may come, the grand total of a sheet 
becomes 13 sheets. Printed sheets are the sheet of two or more sheets which furthermore is not printed in piles up and 
down 0.5 t/cm2 It is stuck by pressure by the pressure and the aggregate of a laminating inductor element is obtained. 

(8) (9): Obtain a laminating chip inductor in the same way as an example 1 . 
[0016] 

[Effect of the Invention] Without increasing the number of turns of an inductor according to this invention, as explained 
above, the direct-current-resistance value of an inner conductor coil can be made low, and many current can be passed. 
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in addition ~ according to this invention ~ Q of a quality factor - improving ~ a coil ~ the effect by the magnetic field 
of the perpendicularly it is formed of a through hole to the magnetic field which a conductor forms can offer a small 
highly efficient laminating chip inductor cheaply. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Translation done.] 
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